Context: One of the most important challenges facing the evolution of modern interventional radiology is its lack of awareness among medical students. Aims: This study aimed to determine the knowledge, perception, and views of the University of Hail clinical year medical students and medical interns regarding various interventional radiology topics. Settings and Design: A cross-sectional study on 244 clinical years' medical students and 87 medical interns from the University of Hail. Materials and Methods: A validated anonymous electronic questionnaire regarding awareness of various interventional radiology topics was sent to all clinical years' students and medical interns, and the results were analyzed. Statistical Analysis Used: The sample size was calculated through the Raosoft sample size calculator website. Data analysis was performed using SPSS statistics. Results: We received 200 responses. Majority of the participants (45%) agreed that their knowledge and information regarding interventional radiology was poor. Few participants (17%) were interested in considering a career in diagnostic radiology or interventional radiology. The most common reported reason for not considering radiology as a career option was lack of adequate knowledge about the subject (27.5%). Majority of participants (72.5%) had not been exposed to interventional radiology. Only 36.5% of participants were interested in doing a 2-week interventional radiology elective during their internship year. Conclusions: This study demonstrated that the majority of undergraduates and interns lack basic knowledge of interventional radiology. About one-third of the respondents were interested in doing their elective term in interventional radiology, and more than half of the participants were not interested or were unsure.
Introduction
Interventional radiology uses minimally invasive, image-guided technology for the diagnosis and treatment of diseases. The field is rapidly expanding but lacks awareness among healthcare professionals, medical students, and patients. [1] Many prior studies have evaluated knowledge and awareness of medical students regarding interventional radiology; all have confirmed poor knowledge of this specialty. [2] [3] [4] In the sole study in Saudi Arabia, poor exposure to interventional radiology was observed among medical students and interns. [1] This study aimed to assess awareness of interventional radiology among medical students and medical interns at a Saudi university and to gauge their interest in this field as a career choice.
Materials and Methods
A cross-sectional study was conducted on 244 clinical year medical students and 87 medical interns from our university [ Figure 1 ]. Informed consent was obtained from the students through the electronic survey. The appropriate sample size was calculated through Raosoft sample size calculator website to be 179 with 95% confidence interval. A validated anonymous electronic survey used previously in similar European and Canadian studies [Appendix 1] [4, 5] was sent to all students during the period from September 10 to September 20, 2018. All students were informed of the study aim and objectives and provided consent to take part in the study.
The survey consisted of 20 questions, including multiple questions regarding the students' knowledge about radiology and interventional radiology, in comparison to other participants; a question regarding previous rotations or plans to take an elective rotation in radiology, and a question regarding the desire for diagnostic or interventional radiology as a future career specialty. In addition, a question was included regarding exposure to interventional radiology, as well as multiple questions regarding the duties of the interventional radiologist and the role of interventional radiologists in various procedures. Finally, the survey included questions regarding preferred methods for learning interventional radiology and a question regarding the suitability of a 2-week interventional radiology elective, if offered during surgery rotation. Data analysis was performed using SPSS statistics (Version 22; IBM Corp., Armonk, NY, USA).
Results
The respondent distributions according to gender and according to educational year are shown in Table 1 and Graph 1, respectively. The majority of respondents (45%) reported that their knowledge and information regarding interventional radiology was poor; other respondents rated their knowledge as adequate (23%), good (8.5%), or excellent (1%). Notably, 22.5% of respondents reported that they had no knowledge regarding interventional radiology. Regarding diagnostic radiology, the majority of respondents (45%) rated their knowledge as poor; 19.5% of respondents reported their knowledge as adequate, 14% as good, 3% as excellent, and 18.5% agreed that they had no knowledge regarding diagnostic radiology. A small proportion (17.5%) of the respondents had completed or planned to complete an elective rotation in radiology. Similarly, small proportions of the respondents were interested in a career in diagnostic radiology (17%) or interventional radiology (13.5%); however, the majority were not interested in a career in either, or reported "not sure." Figure 2 shows that the most common reason (27.5%) for this lack of interest was that respondents did not have enough information about the specialties. The majority of respondents (72.5%) had not seen patients who were diagnosed or treated by an interventional radiologist. Regarding training, the majority (57%) of the respondents indicated that interventional radiologists should complete training in both radiology and surgery. Only 38% correctly indicated the route of training as radiology; however, 1% indicated that training should be in the surgery alone, 1% chose internal medicine alone, and 1% indicated "do not know." Most respondents in this study did not think there were outpatient clinics in interventional radiology (61.5%) or that interventional radiologists performed clinical ward rounds in the hospital (61%). The majority of respondents indicated that interventional radiologists admit patients to the hospital (62%) and that interventional radiologists can treat minor illnesses (59.5%) and major illnesses (64%); however, 29% of respondents indicated that interventional radiologists do not treat patients at all. The knowledge and awareness of respondents regarding the types of procedures performed by interventional radiologists were as follows. The majority of respondents indicated that interventional radiologists performed stenting or cardiac angioplasty (71%), but many respondents were unsure of whether interventional radiologists performed femoral-popliteal arterial bypass (47%) and venous access procedures (e.g., Hickman line) (57.5%). The majority of participants did not know if arteriovenous fistulas for dialysis (58%) or uterine artery embolization for fibroids (52%) could be performed by interventional radiologists. Most respondents agreed that lower limb angioplasty and stenting (72.5%) and endovascular repair of aortic aneurysms (74.5%) could be performed by an interventional radiologist. However, the majority thought that vertebroplasty (77%), radiofrequency ablation of tumors (51.5%), and percutaneous nephrostomy (75.5%) could not be performed by an interventional radiologist. Half of the respondents indicated that image-guided tumor biopsy could be performed by an interventional radiologist. The majority of respondents were familiar with angioplasty (56.5%); the participants explained the source of exposure as follows: 25.5% from a cardiologist, 11.5% from the vascular surgeon, 12% from the interventional radiologist, and 6% from internal medicine [ Figure 3 ]. The source of information regarding interventional radiology for the majority of respondents was lectures from an interventional radiologist (19.5%), problem-based learning tutorials (13%), ward rounds in the hospital (11.5%), radiology elective rotation (7%), self-directed research (4.5%), multidisciplinary meetings (3%), course in radiology (0.5%), interventional radiologist on social media (0.5%), and radiology module (0.5%). Notably, 39.5% of respondents had no exposure to interventional radiology; Figure 4 summarizes these findings for each method. Only 36.5% of respondents were interested in completing a 2-week interventional radiology elective if offered during internship, whereas 63.5% indicated that they were not interested or not sure.
Discussion
Interventional radiology is historically growing and expanding specialty. The number of interventional radiology procedures has increased by >50% since 2007 (Source RCR Workforce document 2012).
[6] Many studies conducted internationally and locally have evaluated the level of knowledge and awareness of medical students regarding it, and all the studies confirmed the lack of knowledge regarding this specialty. However, no similar studies have been conducted in Hail city. In a Canadian study, O'Malley and Athreya found that students were eager to learn more about interventional radiology, and desired more exposure, although their knowledge about it was limited. [2] In the United States of America, Nissim et al. conducted a similar study and concluded that exposure to interventional radiology in accredited US medical education programs was inconsistent, but interest in the field was moderate among medical students compared with other hands-on specialties. [3] In a European study, Leong et al. found that interventional radiology was an attractive specialty although it remains nascent. [4] In a study conducted in Saudi Arabia, Alshumrani concluded that poor exposure to interventional radiology among medical students and interns could be addressed by dedicated undergraduate teaching of interventional radiology by interventional radiologists with emphasis on the clinical practice. [1] Medical students are considered to be an important part of future of interventional radiology. Therefore, it is important to estimate their level of knowledge about it. The majority of survey respondents had very poor knowledge regarding the basics of interventional radiology, which may be because this subspecialty is not included in the medical curriculum and this is a worrying observation for such emerging specialty. The majority of respondents were not interested in radiology because of inadequate knowledge about it and most of them (72.5%) had not seen patients who were diagnosed or treated by an interventional radiologist. This feedback should be used to provide additional information regarding this specialty and greater exposure in clinical teaching. Approximately two-thirds of respondents indicated that training in interventional radiology requires training in both radiology and surgery, which is not a correct assumption. This supports that students and interns may have incorrect information regarding the specialty. Two-thirds of the respondents did not think that interventional radiologists have an outpatient clinic, or perform ward rounds; however, the majority indicated that interventional radiologists admit patients to the hospital and treat minor illnesses, which is correct. There are gaps in basic knowledge among medical students with respect to interventional radiology. This study demonstrated that the majority of undergraduates and interns lack knowledge of interventional radiology, which is likely to impact their selection of this field as a potential career choice. The most important point in this study is to attract the attention and focus of the students and medical interns on interventional radiology, which explained the real level and weaknesses, which must be corrected due to the importance of this information in their professional lives.
Conclusion
This study demonstrated that the majority of undergraduates and interns lack basic knowledge of interventional radiology. About one-third of the respondents were interested in doing their elective term in interventional radiology, on the other hand ,more than half of the participants are not interested or not sure yet.
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Questionnire Dear Participant :
We are seniors medical student at Hail University.
In this research project, we're assessing the awareness of interventional radiology (IR) among clinical-year medical students and medical interns at a University of Hail.
Because you are a clinical year medical student or medical intern at Hail University, I am inviting you to participate in this research study by completing the survey.
The following questionnaire will require approximately three minutes to complete it.
In order to ensure that all information will remain confidential, please do not include your name. Copies of the project will be provided to my research instructors. Participation is strictly voluntary and you may refuse to participate at any time.
Thank you for your kind cooperation. 
